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ABSTRACT 

This paper explores the conceptual aspect of 

educational technology , identifies recurring limitations of 

instructional technologies often overlooked by their propoftents, and 
examines the politics of and barriers to educational innovation , 
particularly in the field of computer assisted instruct ion ^ (CAi ). it 
is noted that, despite glowing predictions for various mediums of 

instruction, educational technology in general has been shown to 

produce ho significant difference in learning achieved through formal 
schooling. Also presented are lessons gained from attempts t 
implement instructional technology innovations which have relevance 
for the educational computing field: ( 1) the Introduction of^large, 
expensive media requires strong political support; (2) decision 
makers must be prepared to amortize high capital start-up costs over 
a long period of time; (3) a well-^ skilled staff arid ari 

extensive infrastructure and edticat ibhal suppbrt systeih-ar^ required; 
(4) cost estimates must be based on adequate prbductibn guidelines 
and cost effective means of distributibri br cbmmuriicatiori that reach 
the largest possible audience; (5)' clbse atteritibri must be paid to 
the psychological and affective f actbrs uridergirdirig communication^ 
(6) teachers must receive irifbrmatibri about an innovation , training 

in its use, curriculum materials to assist in integrating the 

applicatibh, long-term support. services , arid incentives to change; 
and (7) cburseware must be well designed arid compatible with a 
philpsbphy bf applibat ibri that stresses creative and productive uses, 
wbrd prbcessihg, irifbrmatibri access and processing , simulations^ and 
prbblem geberatibri arid sblvirig. A 24-item bibliography is provided* 
(Authbr/ESR) 
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Prologue 

i" /^he seventh book of Pi a^ Re^ M f c a pa s - 
SdcjL- popularly called the "Allegory of . the. Cave" . i s 
used to depict "main's" level of awareness and inteV 
l eclual. develbpmerit . fiuir.ari beings are prisoners , 
V^!^ r^^^^r .|s..!inXpf*"^ed, ab^ to see shadows and 

to hear only echoes;of the truth. 

In other words, the view of men generally 
with regard to themselves arid the world 
around them is a view distorted.by falsi- 
fying media, by their own passions and. 
prejudices : ; : they are permanently J n the 
state of understanding in which childreri 
^ '* r e X c e p t t h a t t ti e y b e 1 i e v e i n t he t r u t h 
of wiiat they see and hear with the force 
and tenacity of grown men: 

(Nettleship, 1962:260) 

To what extent "does this state describe the 
quest of educational technologists, instructors. 
Curriculum developers, arid educatibrial administra- 
tors __to apply ins true tiqna 1 technolggiesl ike com- 
puters to education? What is the goal to be ach- 
ieved? Are there distinct advantages of one instruc- 
tibrial technblbgy or technique cbriipared tb all the 

0 t he r s ? 1 f the a d v a n t a ge s of conip u t e r - ba s ed i ri - 
structipnal technology are sel f-eyide'nt why is CAI 
not wjde1y_adopted ?. _ Are there rational reasons for 
resisting the iiatomation of education? 

P^R^'\ . i t 

'^iil identify some of the . recurri ng 1 imi tat ions o f 
instructional technologies wtiich proponents often 
overlook. Barriers to educational irihbvatibn arid 
the pbliliical context of change will also be exam- 
in*r'^'.r Jh^' P^per wi] 1 _conc1 urfe :by_presenting some 
'juuleiines for opt inn zing instructional technolo- 
;ies ant)- cdnsol idat i ng change. In the process t)us 
;u!;)(Br will reference a. handful of articles arid te-.tc 
vsMich . tnougtj they have had an important impact on 
t Mf field of educational technology, may have been 
<iver looked l»y pruc t i 1 1 oners Of educational coinput- 

1 h g . 

'Ij/li^ij n and Dystopian Propheci es 

• Cbiihtless articles, papers, arid bribks publish- 
<• I 1 ri( f t iiC tf) i rd CvHi_a<i i d n ^viiiJ^pG i urtr_on_ ] ns t ruC_- 
' : .ifi.i 1 1 e( hnn J ijj i have procl.ii:ued the soci.il 

} 1 ; *. which r(jii!;nj ters will produce. The iinages 



of "the wired sbciety" arid ''the electronic cot- 
tage" have captured the public's ilnagiriatidri: 
The_ bene fits to be derived froni the? appl icatibri 
of computers to education and learning have been 
Optimistically predicted; These can be summarized 
as: - 

- equal opportunity of access tb educatibri 
for averyone. _ . 

- an open, de-schooled educational environ- 
merit 

- flexibility of time and place of study 

- access to vast amounts of Information 

for everyone ■ _ : __ 

- ability to locate and access desired infor- 
matibn quickly 

- ^bility_tg use the technology to process 
i n formation _ .. _. 

- ability for anyone to add to the informa- 
tibri 

- individualized pace and cbntent of instruc- 
tion 

- lifelong learning"win be pr*omoted and 
assisted 

Tliese are admirabje outcomes. Proponents of 
computer-based education bel ieve sincerely that 
all these objectives cari be attained: It Is this 
Utopian vision of, a better educatibri which mbti- 
yates ^considerable number of computerphiles and 
educat Tona 1 _ techno! ogi sts . Is this the shadow 
or the rea 1 i ty? 

Computer erithus lasts terid tb dismiss pessimis- 
tic, predictions cgncerning the impact of computers ' 
on education as either near 5 i gbted ,_cooseryat i ye , 
or just plain stupid, Paul Saetler's History of 
iri s t rue tional Tec frrib^bgy ( 1968] compiled a compel- 
1 ing .1 i St of concerns and i ssuGs assbciated wi th 
a wide range-.of pre-CAI i nstruct ional. techno log i es . 
Many of theseare still relevant.: Educational _-- 
pliririers, admiriistrators and_ prac t i t ioner ' s have 
A n |ie r i t e d a n i m po r-t a n t s be i a 1 r e s pb ri s i b i 1 i t y to 
ensure tlje effects . of technol pgy on students and 
learning are assessed fairly and thoroughly. _Sonie 
of the reservatibris regarding computer-based edu- 
cation which require scrutiny iriclude: 

- an over rel iance on operant as opposed to 
co'jrii t i ve 1 ea rn i ng. s tra teg i es : , 

- ex tens ibn of teacfier-ceritered i ris truct iciri . 

- ri.i ( > P rn P r i a t e . a n d poo r* ins t r n c t i o n tj 1 d c s i < } n 
resulting in learner boredom and frustra- 
tion 
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' cbhtihued "spatial distbrtibh" in the dis- 
tribution of resources resulting in ah in- 
equality of access J El 1 iptt . l?75i 

- creation of a technocratic, information rich 
el ite 

- adyancement of a purely Scientific fro 
educatiQn_at. the_expense_of aesthetic , sel f- 
actoalization and discovery models. . . _ 

- insufficient and poor quality coarseware: 

- A had equate irit eg ration of CAI into existing' 
curricul um. . ; 

- the budget for education will be further 
diluted, hastening the decline: 

these and other cons ide rat ions^^w^^ have to 
Be addressed if the voices of the pesSlolstsare 
to be silenced. Can advocates of compoter-Based 
instructionaccqmpl ish what sixty years of educa- 
tional technology and audio_yisua1_lnstruction 
have not - a qualitative improvement_and a trans- 
format idri of the instruction process? 

The Politics of Educational Innov>^tion 

The theme of this fourth sympoSiunj,-"CompQter 
Tec hno 1 og j e s _ f o r _ PrP d y c 1 1 v e Lea r n i n g " , ^e i t her i ri - 
tentionally or inadvertently, identjfi€s_the_ per- 
sistent political ratiooal for the introduction of 
ihstructidhal technologies^ Callaghan-(1?S2) re- 
ferred to it simply as "the cult of efficiency". 

Educational reformers in the _19ads who propose 
to "modernize" education by introducing-the ^ompp- 
ter are merely recent expressions of a 70 year bid 
theme. __ Pressey^.in l 932, called for a revolution 
in education through the introduction_of_ machines. 
Pressey felt the school needed the efficiency of 
the -factory. Both he, arid B.F. Skinner who ampli- 
fied, pressey 's orlgirial ideas , felt school s could 
benefit considerably from the application of 
scientific knowledge. 

V Robert travers 0 973) , a respected educatibrial 
psychologi St , i n_exam ning_ the hi story of educatibri- 
a] technology and its proponentSi_conc1uded_that 
these technologies closely reflect the values of 
the spbrisbririg rulirig class. Gbverrimeht-sporisored 
educational _ technblpgies were seen by Travers ais 
"achieving the traditional _ goa1s_of_educatiori more 
efficiently in-educating more people at less cost". 
(Hbuse. 1974 : 251).' Ivbr Davies (1 981 ) pointed oot 
one_weakness_pf_the efficiency concept. Efficiericy 
needs to be coupled, Davies; ciaimediWiththe other 
side of the coin, effectiveness. Efficiency, ex- 
plained Davies, is dbirig things right. Effect! ve- 
ness_is dping_the right things. Educatibrial tech- 
nology, he concluded, too often ignores the far 
niore significant question of effectiveness. 

^^__Both Ernest House and Travers ideritif ied four 

benefits which. the_ruling_technpcractic c1 ass would 
derive from the application of industrial techno- 
logy to education: 

(ij increased_ef f iciericy arid prbductivity 
will reduce costs; ^ _ 

(2) the technology can convey a conservative 
mess.ine. impliritlv hr evpliritlv: <un- 



--- portictg the status quo; . . ... 

(3) schbblirig becomes a perpetual market for 
imjprbvemerits to this technologies; 

(4) a modern i2ed_ school system w^ 
dependent. upon the providers of_lnnova- 
tibri arid thus would be under control; 

Traverslobseryatipn about the role of scfool^ 
irig in society is not unique to the.study_pf the 
histbry of education: His extension of this ana^ 
lysis tb ideritify the rble which educational tech- 
nology_has_played in recent years to reinforce this 
pacification role of schooling is an original ad- 
aptat.ibri: 

The drive_tpward_§reater prpductiyity iri 
education - - the roodernizatlon of education- - 
requires the traris fbrmatibri from a - 1 abour-i iten- . 
si ye_to_a capital -intensive operatiori. . Teachers ' 
anions have long suspected that_labour reduction 
was the main objective behind the introduction of 
industrial strategies iri the classroom. If the 
prpmise_of_§reater_ef ficien^ have 
been the government's prime_ob.jectiyes_tp_dusti fy 
expenditures in new instructional technologies, 
are these the sble criteria fbr gauging education- 
al 1 m p ro y erne n t ?_ W hy ha v e _ ed ^ 

studied the comparative effects_of_different in^ 
structibrial techpologi-es on student lej^ning? Is 
there* ariy Justi f icatibri in supporting the "cult 
of efficiency"? 

Instructional Technology Myths 

Film teachirig will be dbrie withbut any 
bppks_whatsoeyer._ The priVy textbook 
needed will be for the teacher^s_use._ 
The films will serve as guide posts to 
thbse teac|K»r*s instrUctibrial bbbks, riot 

e bpo ks a s § u id e s tp t h e f i 1 ms . The 
pupils will 1 earn. everything there is tp 
learn ... By making every classroom and 
every assembly hall a movie show^ one 
hundred ^rcerit^attendarice^ll be assured. 
Why you wpn^tbe able to keep boys and 
girls away from' school . _ They ' 1 1 get there 
ahead of time and.will scramble for good 
seats, arid they'll stay late, begging to 
see some of the films over again. 

... _ — 

- Thomas Edison, 

New^brk Times, 1919 



This claim by Thomas Edison ;_made_rpugh1y 
sixty years agb, -holds more than historical 
iriterest. It reflects the many bel i (2fs and judge- 
fnents general ly he Id by educat iorial media ad vb^ 
cates today, and expressed in agreat many publ i- 
catibns extolling the virtues of CAI and other 
iri fbrmatibri media. 

' _The_di1emma facing bp thme^ 
CAI supporters , and government .planners , _ is _ti}at 
rib instructional technology has eyer^el i vered 
fully ori its promises. Arithbriy Oettinger and • 
Nikki Zapol (1972: 7) expressed the issue as 
fol lows : 



How can tecbnology best_iie1 p_peop1e . _ 
learn as their . own gpals change aloag 
with social arid economic coriditioris? 
T h e que s t i b n i s wd r t h a s k j n g d n 1 y i f 

it is granted that. technology, can 

5er«e learning at all.. Far from 

prbducirig "visible results within a- 
limited period of time," educational 
technology... has_made no s^gnifjcant 
difference in learning achieved through 
formal schooling. 

the _ notipn_that Jmedia do n 
seems ojibel ievable whenone considers the impact 
that moveable type. and the printed page have had 
on education. Applied effectively to groups of 
spec ial _rv2eds_l earners _spme instructional techno- 
logies have produced demonstrable . improvements , 

Generally, however ^ the "no. significant difference* 
findings prevail (for example see Mac Lerinan arid 
Beid3_1g64; A1dermanj_ig78.) Why_then are we . 
continually confronted with proposal s . for 1 arge 
scale implementatioris of i ristfuctiohal technolo- 
"5ies? 

In an intensivereyiew of. Scarborough Col- 

lege's experiment- with televised lectures John tee 
(1971: 1975) concluded that prbmjsed cbst-effec- 
tjyeness r«it: her than '^ desire to improve instruc- 
tion was.the driving force^ Is_the push_tg "teach 
with compoters" motivated by _a similar -Cost-con- 
scibus cbncerri dri the part of government accoan- 
tants? Whether or not the answer i s af f i rmat i ve , 
the moveiDent to_modernize instruction via CAI 
will find willing support from the educational 
technology sector: 

Joel Rakow (1980) demonstrated that man^ 

leading US educational technologistshav? sue- 

cumbed toa set of "audiovisoal myths" ; The four 
he identified are: 1) that traditidrial methods of 
instruction are inherently bad ; 2) that Instruc- 
tional _ media_are_the. remedy; 3) that_content conr 
veyed by instractional media is of the greatest 
value td students; and 4j that traditional methods 
and instructional technblbgy methods are mutually 
exclusive. While educatorr. caught up in 'the ex- 
citement of implementing CAI will proi?ably want 
to 1 gnore. Rakow, his empirical findings have di- 
rect implicatibn on the mariner iri which the rieW 
information technologies are applied to education. 

In the past forty years countless instruc- 
tidritil ' techridldgies have cdme arid gone, and they 
continue to be implemented, despite the apparent 
myths and the ''no_significant_difference'' findings. 
Most of the earlier instructional technologies 
are ei ther ndw fdrgdtten (e,g, teaching machines, 
EVR) or are greatly diminished (e.g. prbgramnied 
instruct ion 3 _ 16mm_fiim._ Instructional TVl. We are 
left wondering whether the volumes of educational 
research on media effectiveness have been_stQdying 
the wrbng things for the wrbrig reasbris. Their 
lack of impact would indeed seem _tp suggest that 
the crucial issues regarding theuse of instruc- 
tional technology are independent of learning 
nietfiods drid content. These studies may be mdre 
instrumental in distractinq the attentibn bf 



teachers and instructors tb classrbbiii issues and 
t h u s _ a wa y f r gqi _ t h e _ u n d e r 1 y i rj g pq 1 i t i c a 1 e f f i c i e ricy 
rational motivating the automation of education. 

A nagging quest ibri remains. If each new 
rnstructignal. technology ha^ been suppbrted by 
both an efficiency conscious. government and by 
miedia proponents within the educational system, 
why have attempts tb trarisfbrrii schddlirig failed 
' so consistently? 

Barriers to Change 

_ The_factors_ which have s 
to reform edacatlon are still operative in 1983. 
Hariria Mayer (ig82) and Goodwin Watson 0972) have 
provided two cbmpreherisi ve summaries of factors 
impeding the adoption of innovations. 

Computer technology can be .introduced into 
education iri any or all bf the fblldwing three 
ways:_l 5 .teaching about computers ; 2) teaching 
to Qse computers; and Sj.teachingwith.cgmguters. 
It is the latter application, which has a direct 
impact bri the job descriptibri arid perfdrmarice df 
the teacher j_wHich_is_.primarily affected by the 
following considerations: 

Iric e ritiv e s for Ch a nge . , ferrieric Jandssy (1966) 
has_drawn a cpncl usign f roni j ndu s t ri^a 1 i ri rib va t i d ri 
which has. direct bearjngon therate and success 
of Innovation in education.. The transformation of 
cbricrete labdur skills provides a resistance to 
irindvation, Jahbssy observed. The time arid eriergy 
reguired_to_implement this trans format is a . 
measure of the reslstence and affects. the.rateof 
diffusidn of the innovation throoghoat the system. 

Ernest Rouse , after study i rig a project to 

introduce the. PLATO CAI. system into Chicago Junior 
colleges, cpnclcided that: 

The burden of innbvatibn must inevi tably 
fall on the teacher- __ The, teacher must 
implement the innovation, and learn the _ 
new skills that are required. Depending 
ori how differerit the iririo vat ibri is, the 
burden can_be_costly indeed, arid benefits 
seldom approach costs. The teacher is_ 
expected^td: finance the innovation with 
persbrial effort, iri effect depleting her 
Ptofessjonal _skn 1 s__wi thout recompens 
which representsa poor i nvestment . _ . in 
any case, innovation can be: real ized only 
thrbugh the changing wbrk skills df the 
teaching work force, or it cannot be 
real ized at al 1 . 

_ ; - (Hduse, 1974: 171) 



A study by the. Lincoln_County_5chooi Board 
Of Ontario (1973) showed that trying to innovate 
in ari ecdridmy df scarcity is next to impossible. 
Adequate inceritives fbr "teachers which must be 
available. i net ude_gppgrtuni ties for advancement, 
for increased authority, special assignments, _ 
release time, and study leaves, as well as more 
conventional remurierative cbrisideriit idris . Fvori 



f dware of these necessities administrators are 
often unwill i n<j. to .prpv id'^ addi t ibria resburces 
and incentives since the criginal_ratipna1 for 
iritrbducihg. an instructional technology usually 
'is . to save money. 

Edacational administrators have been extreme- 
ly negligent in attending to the wide_ range. of 

human factbrs issues associated with the implemen- • 
tail on of innovation. 

AttitudesabOQt Learning . Utoplanpredictions 
regarding the li^^ly impact Of computers andtele- 
cgiwiiuni cat ions on the teaching-learning process 
tend to discuss the tool as iridependerit bf the 
user: This is a fallacy*. Tbe.effective. appro- 
priate and imaginative application of . anytool _ _ 
depends upon the values » goal ^ , objectives ^skills 
•- a nd c r ea t i v i ty _ o f _ t he u s e r . W i t hb u t a s u f f icve n t ly 
^ enlightened and progressive pnilosophy_ of education 
any iristructibrial technology can be neatly fitted 
into the existing order. 

House argued^.as have other authors *siich_as__ 
Russell Ackbff (1974)^ that most CAI maintains the 
autocratic J teacher-centered, tedibus. rote memory 
approach .to education, GrAnlted^ CAI_Aan_ be muc^^ 
but sb tbb can other edacational i nnovations^ _ Lee_^ 
case study of educiatibrial television .at- Scarbcroagh 
College showed_that most professors failed tb alter 
their "live" lecture i%1e_when being taped by the . 
televisibh camera. One watches, with amazement as 
elementary teachers subvert LOGO'S- intended pur- 
pose and integrate it into cu rr icul um-based edu- 
rati on . Many i nstructors_when introduced tb the 
bpeh-cohCept classroom design in the"_ear1y seven- 
ties inwediately reverted- to their learned habits 
and_set^up cohveritibrial classrbbm situations: 
Professors usually insist on_ lecturing as par 
a teleconferencing course despite the i^nequiybcal 
evidehciB against this approach. The litany of 
misused inribvatibns goes on and on: 

The contributing factor in each of the abbve 
s i taa t i ons wa s t he_ f a i 1 u re_ o f _ t hos e -i n 1 1 i a 1 1 n g t he 
educational innovation to support adequately the 
need bf the user to acquire the necessary skills, 
a.tutudes.and behaviors tb apply the new instruc- 
tional technology or method effectively. 

Several exp(2riences at Scarborough College 
wh ic h a r e _ re po r t ed by Le e wo u Id a 1 s b p re s e h t d 1 1 - 
enunas if encountered duri n§ the current missibri 
to implement CAI in schOjOlS. For example, .univer- 
sity professbrs balked at the suggestions of the 
TV directgrs.that shbwmanship be iricbrpbrated 
in their tel el ectures^_ Many_professors held the 
view that lecturing and learning are. serious, busi - 
-ncss. It was the student's responsibility to 
9 r a p pTe~W i t h~ t h e -nia ter i aT , -th ^y-ar_gued_,_ajid jiq^^^^ 
the lecturer's t a s k t o _ pro v iy e e x t r i n s i c mo 1 1 y a - 
tion. ftppl led to CAI this philosophy_wguld result 
in sterile prdgralns devoid of di rections , animation, 
graphics, humour and textual encouragements 

■ tee also noted thathadtheScarboroughtele- 
lectiire experirient been a success in its pure lec- 



agbgical_questibns^. At what point, Lee pondered; 
mast learners disengage_frpm an ihst^ 
technology in order to reconcile the dialectic 
conflict betweish their perspective and the_mediat- 
ed inforniatibn? Media like TV or CAI which^total- 
ly capture 1 earners_ln_a pseudb-interative infbr- 
matibn flow do not force learners.to reforfnulate 
their cbncepts and paradigms, or to. apply. kngw-__ 
ledge and analytical skilTs to resolve oniqae pro- 
blems. 

f^f^^ssures of Economization. 1 nvariab1y_the 
all-out drive to" achieve ecbhbmization by imple- 
menting an irstructipnal technblbgy presents^^^^ 
realistic limitations which. undermine the innbva- 
tibn prbcess (Moore and U»jnt, l98Qi,__Lee_report- 
ed_that the Scarbbrbugh College administrators 
worked out a.fgrmula for telelecture production 

based on triple the amount_gf_time required to 

prepare a regular 1 Ive -lecture . In practice^ _ho_w- 
eyerj_gogd profe.ssors found they required ten times 
the amount. of t1me._ Withgut_adequate cbmperisatiori 
or recognition^ or a re-asseSsment_of_the original 
resource formula, the Ihnovatlvefew gradually 
stopped_infusi_ng the amount bf ^ime arid eriergy 
required to produce a good TV lecture. 

Similar problems are occuririg with CAI. Al- 
most _e ye r;yo n e i n y gly e d i ri c bmp u t e r 1 i t e r a c y a nd 
courseware development, has been content tb allbw 
teachers to belleve.that high gual ity_courseware 
ccn be produced by^indlvidual teachers. Industry, 
experience that multi-specialistteamS-must invest 
300 person-bours_per_gnehgur of actual iris t ruc- 
tion has not saf fic1ently_irifonned_ schggl _board 
decisibri-makers prior to their making commitments 
to purchase hardware.^-^ 

Eco^omtes of Seal e .__Lar9e expensive media 
1 ike television _or computers require unifgrmi ty 
arid stability bf curriculum inorder to be ecori-_ 
gmical. Rapid changes in knowledge or curriculum 
reform threatenstabi 1 i ty. This scares aWay pro- 
ducers of quality courseware who fear they will 
fail to acheive. a reasoriable_return gn their in- 
vestment. The-best market, as far as edubusiriess 
is -concerned, is brie' iri which the prodacer, not 
the consumePi determines the nature arid rate bf 
charige iri the Courseware product. 

Another factor is the "scale of aggregation" 
(Oettinger and ZapgL_ 1972) . Unit costs bf a pro- 
duct generally decrease as the.quaritity of the 
product prbduced i ricreases . _ Pol icy makers and _ 
commercial interests bbvibusly prefer the.lower 
costs made possible_by mass productiori. The rasuU 
is what House termed. a form of !'cultura1 imperial - 
ism". Pressure is placed-upon minority group? and 
comfnunities by educatibrial admiriistrators to inte- 
grate into theefficient mass produced educational 
^system t — ^T he-mo r-aT JlyrodL jnpdern_ I ri struct i gn a 1 .tech - 
nblbgies, HbUse coricluded, is SQSpec fT7~TtTe-pres- — 
sure.tgward i-ntegratibri has been resisted by the 
decentrali2ed_educational jurisdictioris arid the 
educator's fundamentalpreference for meeting the 
rieeds arid demarids of groups of individuals. 
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vuC lUfii ui ieci Illy trie perTdniiahce bt labour must 
* inevitably con frbhtthe^ex 

lat jbhsHips wi thjn_an_ grg^ Schools have 

huilt-in barriers at many leveU which have often 
1 * thwarted ?;he imprenehtatidri of ihstructibhal tech- 

hbldgiiBS. 

Lee noted that. efforts to Irapleitient televised 

Icctares-in both universities arid sticbridary schools 

bftien failed tb deal with the di f fere nce_ between 
sjtandard timetable cU length and: the optj- 

mat length for an effective, enriched telelectuVe: 

By cbntrast iridustrial managers long ^gg, 
learned that the characteristics_pf_ individual 
ipi?s have to determine the job roatine: This Is 
currently illustrated by the emerging work patterri 
for word-process ing bperatbrs 50 miriutqs of key 
" ^'1^''^ v^PJ^^nu^es.chari^ which differs 

significantly from the conventional typing pool 
work schedule. 

Efforts tb modernize education, have_al so been 
f'rustrfltedj_House stated^ by the "traditional" 
structure of the institution. Despite the large 
edocatidnal bureaucracy the teacher is r-elatively 
»_ there _ is 1 ittle true_gua1ity_control , 
and skills are learnedilargely through imitation, 
this is particularly the case in higher educatibri. 
Without adequate rble models tb emulate, often with 
^ P^'^'' 9''° ^ P u Ppor t i ve . o f i hnp yatioH _ a nd_ jea 1 - 
ous of individual excellence ,_coupl ed_ with: the 
iri^lvidyal burden to implement innovation, there is 
1 i ttle support for the individual iristriKtbr tb 
innovate. 



House described the model of innovation adop- 
tion in schools. as a top-down process. He termed 
this "structural imperialism". His observatiohwas 
^° " ^ 1 ^^^^ ex t e ris i ve s t udy co nd uc t ed i n W i s - 

consln (Barrows 3 etal , 19791, although the Wiscon- 
sin results also demonstrated the power of the 
teacheriK Principals gerierally make the decision 

regarding innovatibn in the school j aftersuch 

i s i P ri s r^g a r d i n g i n no y a t i 0 n in t h e_ s c h o o 1 , a f te r 
such decisions are_passed_down to them- The Wis- 
consin/? tudy, among others, concluded that_ teach- 
ers ultimately hold the final say over implemeri- 
tat ion of an iririovatiori because bf their abil ity 

s^J^ve^t it in the classroom. _ Thus while teach- 
ers _m^y_appear to aquiese to the principal , wheri 
decisions are made they possess the real pbwer. 

P'^oducers and advocate^ of inngyatiye instruc- 

tipnal technologies invariably select inappropriate 
"change agents" within the school brgariizatibri. 

^ ^ • ^ c h e r s f i r s t a 1 1 ra c t ed t o ml c ro r 
computers may be totally unrepresentative of the 
rank and_file^ Moreover, they may lack credibility 
amount their peers. Since, as countless studies 
have Confirmed,^ personal coritact is the most impor- 
^ ^ '"^ ^ s 0 i^ i f f M s i ri 

"'iprocomputers may be ur.ahle to influence many 
of their colleagues . 

— = — CbU rs e^war^e- qua 1 j ty .^ jhe_re 1 i a b i 1 i ty of micro- 
co'AVPuter hardware has i ncrease sigrii ficaritly: How- ^ 
ey^r*. courseware quality has been sadly lacking. 
This h(is been caascxf in part by the gerieral preoc- 



cupatioh_with medi a _ hardware and with: the techno- 
logy itself. _ The.tendehcy of administrators to;. 
Cut media before labour during austisri ty peribds . 
.( Vhe . Uri i y e r s i t y b f To rbri to e 1 1 m i n a t ed _ ] s _ TV . ,pro - 
ductign unit.in.May 1983), and to a^llocate i'nsof- 
f icient funds for software/courseware prbcurenierit., 
; has iriade educatibri ari urireliable market. Without 
^..f .irl" fi^^rket cbiTimi tm^ educatjgn ggod . pro- 

ducers, a nd_talejijt_e_d personnel thu * tend to concen- 
trate on other more lucrative and proi-nising markets 
(Hooper, 1969)* 

CAI cgyrseware quality also suffers doe to the 
poor qualifications of most developers: Few 
courseware develbpers cari match their interest in 
Computers and prbgraiTiming with an e^ . , 

of f^npwledge of learning, theory and experience in 
instructional design. The results tir CAI to date 
closely parallel the experience with prbgrammed 
iristi-Uctibri (PI) in the Fifties. As the_quanti ty 
P^_ PI pa_ckages_ i ncreased, thequal i ty rapidly 
decreased. Faced with unreliable-products edu- 
cators ceased to .use the PI materials, arid sig-. 
"^J'^^.^.^'^i ^^["l.nistrators tg stop making further 
Pu re hdses.__ There. is. little. indication to date 
that. CAI has overcome this 1 imi-tatlon: 
" . '■_ ^ ^ 



. _ . The process of change can be visuaTized as a 
movement from one level or state to a rib the r. 
y'^*"^°y^. T'^^^^'^chers have agreed that itis a "_' 
f"ul ti-stage process. which culminates.general ly in 
a decision. There are three basic options :_ 
1) adopt the innovation; 2) adopt with mbdifica- 
tidn; dr 3) reject the iriribvatibri. The decision 
^^^9e can be affected by eg u We 
haye Summarized. Some of these in the preceding 
section.. The requirements to ensure the addptidri 
or consol idatldn of an iriridvatidri are as complex 
^^^^^y ^.l^sive. The fpljgwinj are sgme les- 
sons gained from attempts to_ imp! ement Instruc- 
tignal. technology innovations -daring the past two 
decades which have relevance for the edUcatidnal 
computing field: 

1) T^^e iritrbduction of "rji iiiedia" requires 
strgng political Support. 

2j Decision- makers must be prepared tb 

amortize. the high capital start-up costs 
oy'2»" a long period of time. 

3) The use. Qf.sophisticated media for in- 
struction requires well -trained, skilled 
staff, and ari exterisive infrastructure 
arid educatibrial support system. 

^) The. cost of access ing the media must be 
reasonably estimated based bn SdeqUate 
P .''^ y ^.^ ^ 9 ^ i ^ ^ 1 i s '3 nd c o s t - e f f e c t i , e 
f^^aris bf distribution or communication in 
order to_ reach. the largest possible aud- 
ience (Cory, 1980; Pordy, 1980) 
5) Close a ttentibri must be paid tb the psy- . 
^ ^9 ^ ° 9 i ca 1 and a f f ec t j y e f a c t g r s wh j c h 
underglrd communication (Mooney.aod 
Carpenter, 1979; Short, etal, 1976; Lee 
. . 1975). 

5)— Tea c he r s mu s t r ece i y e adequfa t e_ j nf o rma - _ ^ 
.about an innovationj training in its 
use. Curriculum materials to assist in 
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integrating the application; ana long-term 
support !;ervicr?s to bridge ttie transition 
perioi.;. Provi^ ioii.of. yarioup _fornis of 
incentives must also be detennined. 

7 ) Pure ef f i c i ehcy jus t i f i ca t i .^ris can be 
overcome byensuring that long-term cbi^^ 
-ware. prodoctlon is well desi gned . and_com- 
patible with ^ well -conceived philosophy 
of appi icatibri. An emerging consensus 
f o r . c om ;>u t c r a p pi y cations i n education i 
FrtMiLt:. {-::(} land a nd . Ont ar i o s tros;; 
creative and . producci ve sppl i cations » 
word processing, i hfbrmatibri access and 
prpcessingj simulations , and problem gen- 
eration and solving.' The tutorial repli- 
cation of- programjned ins tract ion designs 
is being limited tb selected applications. 

^ 

Cone 1 us ion 

The histbry bf educatibhal technology is lit- 
r ter^d with. the failuretp integrate educatibrial 
media into the traditional teaching. eniv"ironment_of 
the classroom: Hundreds of research studies con- 
cerning the impact bf j hstructibnal technology on 
the learning_process_have, at best, produced "rib 
significant differences"^. Tbe_educatipna1_insti-_ 
tutibn is depicted as a "traditional" organization- 
which is extremely cbnservative and which divests 
large_amgunts of autoripmy in the iridiyidual . In 
universities this. status quo rs.njdintained by the 
oldest guild system still in existence. These 
brgariizatibrial characteristics, Cdopled with. ^ 
numerous other factbrs, have acted as a resilient 
barrier. to _ .educatigrialrefprm, despite th 
tempts of innovators and government_t)ureaucrats to 
^increase the efficiency and the productivity of 
education. 

The implementation.of comjsyter-based^ 
tion will require considerable care, imagination, 
expertise arid perseverence i f theoutcoroe is to 
differ from the pessimistic view Richard Hbbper 
expressed following a lerigthy study tbur bf the 
United States: 

The newer technologi-es are failing to 
perietrate the Americari educatidrial sys- 
tem. But the cries of frustration which 
echo with monotonous regul ar ity around_ 
media convention hal Is seldoni. lead to ai y 
real diagribsis bf fiailure. 

(Hooper. 1 969: 245) 



AcKoff, Rus'iell. Computer and education. In M, 
Marois (ed.): Han_and compater : New. York; 
American Clevier Publishing Co, 1974: 



Alderman^ Donald U. Eyaiuatjori oJF the TtCCiT 

computer-assisted instructjon system Tn the 
.^^^ ^^9^ P'^inceton, N.O.: Edoca- 
tibnal Testing Center , 1 978. 



Hef fernan. The adbptiof 

schools: Technical Report No. 529, Madison, 



0fl- 1 n 
Hadiso 

Wis. : Wisconsin Research and_ Development Cen- 
ter for Individualized Schbblirig, University 
of Wisconsihi I97g. 

Callaghari, Raymond Education and thecult of 
e^i^ i e nc y . Chicagb: University bf Chicago 
Press i 1962. \ 

Cory, Genevieve H: Television experiences in .. 
other nations. ^ Iri Martin N. Chambers (ed; ); 
Providing continuing edij c atidri by me 44^ a^ld 



tecbn blogy . San Francisco: Jo s s ey 

mo: : 



8ass Inc. 



DavieSt Ivor. I n s t r u c t i^ a 1 t c c ti ri i gu e . New Ybrk: 
McGraw Hill. 1.981. 

nliott_t Charles, ^atterns^ of poverty in the 
Third World . New York: Praeger Publishers, 

Hoo per J R j c h a rd . A d i a g rib s i s b f f a i 1 u re . AV Cbro - 
munjcation Review . Vol 17, No. 3, Fall, 245- 
264: 

House^ Ernest R. The politics of ed ucatibrial in- 
novation. Berkeley, CA: McCrutchen Publishirig, 

Tm: — 

jariossy, Ferrieric. The erid bf the economic miracle . 
WhitePlainSjN.Y,^ International Arts arid 
Sciences Press, 1966. 

Lee, Jbhri A. Test pattern: ^ Instructional ^televi- 
sibri at Sca rbo rough Co 1 lege, -Ufti vers ity bf -- 
Toronto^ Toronto: Un. of Toronto Press, 1971 . 

- _ , . Mentors and monitorsj Mass media 

iri the Cariadiari Classrbbm. Iri Benjamin J. 
Singer ( ed . ) . Cgmm u ri i c a t j o ris ^ vh--C^had4^ 
Society- Toronto: Copp Clark, 1^75^ 

Liricblri Cburity School Board.^ Innoyatlon and the 
c1 asgr joff i-^teacher. St. Catherines: Lincoln 
County School Board, 1973. 

MacLennan, D. Wand,J:C. Reid: Abstracts on re- 



^tr^jct^brial teVevisibn and film, 



an annotated bi^ 



Stanford: Iristi- 

tute for Communication Research, Un. of Stan- 
ford, 1964: 

Mayer^ Marina. _Ari ariatomy bf resistance tb change^ 
In Paul Hurly ( e ) Re s ou rc e s _ i n context^ , Pro - 
ceedings- bf the AMT€C '82 Conference. Winni- 
peg: Assbciatibri fbr Media arid Technology in 
Education in C. lada 1982" 

Mooney, J.W* and.C:R. Carpenter. Telecommunica - 
xtons-^Toward national policies for edoca- 
tTon , Athens Georgia: 197g. ~ 

Moore, D.M. and T.C. Hunt, . The . nature of_resis-_ 
; tance to the use_of instructional media . Br 1 - 
^? ill . y O-LirJl^^ - J?.f - ? ? J } X^J^ blip Lb 3y : Vol: 



ERIC 



NettlesHip, Richard, l^t^jre^ dri the Republic of 
Plato . London: MacMillan, 1962. 

Cfettiriger, Arithdriy and Nikki Zapol^ Will techno- 
logy help learning? Teachers College Record : 
Vol. '74. No. 1 , 1972, 5-52. 

P{ir<^y, Leslie N: The history of television and ra- 
dio in continuing educatidh. In Martin N; 
Chamberla i n_ ied . ) P r o v-i 4v n g c b n t i n iw^^-e^ u - 
cation by media and technology . San Francis- 
co: Jdssey Bass, 1980. 

Rakow, JosepK. The audioyi sual • . 

Filling the cracks of educational technology. 
Jdor pal of EdDcation, Vol 162, No; 8, 1980, 

Saettler, Paul. A history of instructional tec^i^- 
noloqy: New York: McGraw Hill, 1968. 

Short, John, Ederyn <^ill,iams arid Briice Christie. 
The social _psychology-of te4e€ef nniuriicat 4ws^ 
London: John Wiley & Sons, 1976. 

Travers ,_Rpbert . Educational techridldgy and relat- 
iid research viewed as a political force. In 
Rdbert Travers (ed.j, Second handbook of re - 
search -bfi teaching . Chicago: Rand McNally, 
1 973. 

WatSdn.-Gdodwin. Resistance to_change. In Gerald 
Zoltmari, Philip Kdtter and Ira Kaufman teds,). 
Crea ting social chang e: New York: Holt Rine- 
hart and Winston, 19/2. 



8 



